Central nervous system-specific knockout of Brg1 causes growth retardation and neuronal degeneration.
Changes in chromatin structure (chromatin remodeling) are essential regulatory processes for neuronal development, but the molecular mechanisms are unclear. The aim of the present study was to assess the effects of conditional knockout (Ko) of the Brahma-related gene-1 (Brg1) in the mouse central nervous system (CNS) on postnatal development. Brg1 was deleted in the CNS by crossing mice carrying the Brg1 conditional allele with a transgenic line expressing Cre under the control of the Nex 1 promoter. Brg1, PSD-95, NR2A and NR2B protein expressions were assessed using western blotting. Immunofluorescence, Nissl and TUNEL staining were used to assess cortical neuron viability. Hippocampal neurons were extracted from mouse embryos to observe the effects of neuronal degeneration associated with oxidative stress using Paraquat dichloride x-hydrate or 80% oxygen. Brg1(fx/fx);NEX-Cre mice were significantly smaller in both body size and brain size after P35 conditional Ko of Brg1 in mouse cortical progenitors. The amount of neurons and their dendritic branches were significantly reduced in Brg1 Ko cortexes during early postnatal development. Absence of Brg1 may result in increased number of astrocytes. Loss of Brg1 increased damaged and dying neurons associated with oxidative stress. Furthermore, loss of NR2A in the Brg1 Ko cortex during early postnatal development, and delayed the NR2B-NR2A switch. Therefore, Brg1 may play a critical role in neuronal growth by regulating the NR2B-NR2A switch. Our findings provide an insight in chromatin remodeling regulation in postnatal neuronal development.